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Time)

(Process

Operating Condition)

60

(Cycle



6l

5.
.612-2549
6.
4.1.2 ,
(Levels)
(Fixed Level)
/
2
1
(Ranges)
.612-2549
4.1.3
(Response Variables)
( Aime)
4.1.4
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2 (Factorial
Design) 2

(Factorial Design with Fixed Effect Model)

4.1.4.1 1 (Replicate)

1 30 20%

1,200,000 / /,

1
Inverter
4.1.5
(Fractional Factorial Design) 2 (2kFactorial Design)
12 2k (The one-half fraction of the 2k
design) (Maximum) (Minimum)

(Factor Screening
Experiment)

(Smallest Number of Run)
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Effect Model)

4.2

421

2k
16
16

21

2.2

63

3 (3kFactorial Design with Fixed

(Replicates) 1

(Main Effect)

(Interaction  Effect)

2 (Factors) 5
32
y2
251 Fractional Factorial Designs
(Replicates) 1 (Runs)

-1 +1



Std

Order

1

2

10

12

13

14

15

16

41
Run

Order

6

4

2

15

14

13

12

10

2.3
2.4 12
2.5
2.6 Inverter
2.7
2.8
(Complete Randomization)

(Random No.) 41

(Data Matrix Randomized)

Treatment
A B C E Combination
-1 -1 -1 -1 +1 e
+1 -1 -1 -1 -1 a
1 +1 1 1 1
+1 +1 -1 -1 +1 abe
-1 -1 s -1 -1 c
+1 -1 +1 -1 +1 ace
-1 +1 +1 -1 +1 bee
+1 +1 +1 -1 -1 abc
-1 -1 -1 +1 -1 d
+1 -1 -1 +1 +1 ade
-1 +1 -1 +1 +1 bde
+1 + -1 +1 -1 abd
-1 -1 +1 +1 +1 ede
+1 -1 +1 +1 -1 acd
-1 +1 +1 +1 -1 bed
+ +1 +1 +1 +1 abede



4.2.2

42.2.1 (Analysis of Variance : ANOVA)
5 E =ABCD
I=ABCDE (Alias Structure)
4.2 (Alias Structure)
A =BCDE; B =ACDE C =ABDE D=ABCE E=ABCD
AB =CDE AC =BDE AD=BCE AE =BCD BC = ADE
BD =ACE BE =ACD CD =ABE CE =ABD DE =ABC
(ANOVA) 21
4.3
Source of of Square Degree of Mean Square Fo
Variation Freedom
A SSA a1l ssaldf MSA/MSe
B SSB b-1 ssb/df MSB'MSe
C SSC c1 SSUDF MSc/MSe
SSD d-1 SSd/DF MSDMSe
E SSE e-1 SSeDF MSHEMSe
Error SSe abc(n-1) SSeDF
Total SST abcn-1
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contrastates

K& ) ~*et 1

F<Favl.. ' Ho
(1-a)% F >= Favi V2 Ho
(:-)%
P Value P Value
p Value
P Value

(Normality test)

Pk=(k-1/2)/n  PkX 100

Distribution) d
a
a
a 0.05
4.2.2.2
1
(Residual)
2.
3.

(fitted Value)

(Independent  Test)

(Residual)

(Residual)

66



423

Factorial Design with Fixed Effect Model)

1
2.
21
2.2
2.3
2.4
2.5
2.6 Inverter
2.7
2.8
3.
(Random No.)
424
. 4241
4221
P Value

3

(Replicates) 1

1.2

(Complete Randomization)

(Analysis of Variance : ANOVA)

P Value
a P Value

67

3k



P Values
a
4242
1
(Residual)
Pk= (k-1/2)/
2.
3.
(fitted Value)
4243
(Model)
43
431
4.4

0.05

(Normality test)
PkX 100
(Independent  Test)

(Residual)

(Residual)

4.4

68
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43.2

(Test of Two Parameters)

, (Test of the hypothesis that the means of
two normal distributions are equal, assuming that the standard deviations are unknown

and not equal.)

Ho: \K= wy

(Current Condition)

(Suitable Condition) (m/time)
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